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filtered secondary effluent from the Blue Plains Municipal Treatment
Plant.

Another experimental treatment plant is scheduled to begin
operation in 1982 in Denver, Colo. (Rothberg et_ aJL, , 1979; Work et
_al., 1980). This plant is designed to evaluate the feasibility of
direct potable reuse of treated municipal wastewater to help offset
an anticipated water shortage. The plant will use ion exchange to
remove ammonia and will treat sidestreams by reverse osmosis.
Chlorine dioxide is now planned for disinfection to reduce the
quantity of chlorinated organic materials formed when chlorine is
used. The extensive toxicological testing program at Denver should
add significantly to the knowledge of health risks associated with
wastewater reuse for potable purposes.

ADVANCED WASTEWATER TREATMENT COSTS

The series of processes used at the advanced wastewater treatment
plants can remove contaminants quite effectively, but at substantial
costs. To provide some perspective, the experience from Water Factory
21 is summarized here and compared with the costs of municipal water
supplies in general. The costs of treatment at Water Factory 21
should not, however, be considered directly applicable to those of
other locations because of differences in many local factors,
including process design and cost of construction, labor, land, and
material.

Table 2-2 summarizes the construction and operating costs for
Water Factory 21 for 1 year (Argo, 1980). Construction costs were
amortized over a 20-year period at 7% interest. Reverse osmosis is
highly effective in removing both inorganic and organic contaminants
but, as shown in the table, costs more to operate than do all the
other processes combined.

As a comparison, the average 1974 treatment cost for 12 major
U.S. cities was $9.2 per 1,000 m3, and the average total cost,
including support services, pumping, and distribution, was $110 per
1,000 m3 (Clark, 1979). These figures illustrate that reclaimed
wastewater is expensive and likely to be economically feasible only
where water is scarce and not available at what might be considered a
normal cost.

Morever, the operating staff and monitoring personnel need to
have a higher level of training than is now generally found in
facilities of this type. Furthermore, considerably more effort must
be made in preparing personnel for this work if it is ever to become
part of the public water supply. Needless to say, this will also add
to the overall cost.

EFFECTIVENESS OF STORAGE

Additional removal of contaminants can occur during storage of re-
claimed wastewaters in reservoirs or aquifers. Many of the identi-
fiable contaminants in wastewaters are volatile and lost to the air
in open reservoirs. Others can be photochemically transformed by